According to the poor performance of the Image De-noising Algorithm currently, this paper aims to propose a mixed frequency domain image de-noising based on improved Gabor-Contourlet transform. First, according to the physiological and psychological experiments, the parameter selection of the filter should be determined, and different center frequencies and different directions should be chosen to constitute Gabor filters. Then using a different image after Contourlet-transforming, an adaptive threshold will be adopted to the differences in all directions of the same scale, and using the results deprived from panning operation to make linear averaging. Finally adopting Gabor transform domain to de-noise the sound conservatively and using Contourlet transforming domain to remove the residual noise. Simulation experiments have indicated that compared with the standard Gabor transform and Contourlet transform, hybrid frequency domain image de-noising algorithm based on improved Gabor-Contourlet transform have better performance on its image de-noising.
INTRODUCTION
In the process of image acquisition and transmission, noise is often regarded as a major obstacle factor (Zhao, 2015) . The reason of image-noise causing is diverse, mainly due to environment influence. On one hand, the inconvenience brought by noise from production and research work has greatly reduced the quality of the image, and affected people's feeling deprived from the image; on the other hand, noise has caused the missing of numerous useful information, undermining the integrity of the image, and influencing greatly the value of the image (Xu, 2015) . In all parts of image processing, noise will generate a lot of unnecessary troubles.
Image de-noising has attracted the attention of people since the mid-twentieth century, and has rapidly developed in the next few decades. Classic spatial domain de-noising methods are: mean filtering, order statistic filtering (mainly include four kinds of filtering methods: median filtering, maximum filtering, minimum filtering and neutral midpoint), Wiener filtering etc. (Guo, 2015) . Due to the same operation for each pixel, the advantages of the removal of noise of each method can not be in full-play, and the output quality of the removal of noise is far-below the expectation. For example, median filtering is more suitable for removal of pulse noise; maximum filtering for removal of pepper noise; minimum filtering for removal of salt noise (Yang, 2014) . These classic spatial domain image de-noising methods have better performance in removing of additional random noise; however, edge features of the image will be destroyed during the process of de-noising and visual quality of the image will be debased. The construction of wavelet function method established by Mallet has been developed into the wavelet analysis theory later, and ever since then it has been widely applied to various fields . Besides bearing the advantages of the Fourier transform, wavelet transform can also achieve scalable translation and other computing functions, choose transform base with enough flexibility and freedom, and support different resolution versions. Therefore, as a new tool for time-frequency analysis and image processing techniques, wavelet transform are applied to de-noising fields.
When Huber made statistics to regression areas, he first proposed tracking projection method (Projection Pursuit, PP), which can be referred as the earliest sparse representation (Chen, 2014) . As a research hotspot in the field of signal processing, compressive sensing theory proposed by Donoho and Candes, has taken full advantages of the sparsity of the signal to make the signal acquisition and processing operations. The theory indicates that: as long as the signal can be sparsely marked, no matter what kind of transformation have been taken, we still can recover the original signal accurately by a certain method, even if the signal sampling rate is far below the Nyquist sampling theorem standards . Guo Xujing has developed an improved finite field ridge wavelet transform algorithm, all phase directional filter and all phase Contourlet algorithm based on all phase directional filter; he has also developed wavelet base vector based on matrix transform method; and its application in improving the finite field ridgelet transform has improved computational efficiency (Yin, 2014) . To make a 2D non-separable filter suitable to directional filter banks, Li Jie has proposed filter design method based on McMellan transform and quadratic programming 2DFIR; in the meantime, he has also proposed two new adaptive directional wavelet image decomposition method, respectively based on image rotation method and steerable filters, which achieved good experimental results in the process of texture analysis and image processing and digital watermarking as well (Qi, 2014) . Song Beibei has proposed bi-orthogonal wavelet construction method suitable for image compression the same year. By using parametric evaluation function and combining with the second-generation Contourlet transform and second-generation Bandelet process, she has proposed a new image multi-scale and multi-direction transformation named CBlet transform (Zhan, 2014) .
In this paper, aiming at the defect of current image de-noising, the author proposes hybrid frequency domain image de-noising algorithm based on improved Gabor-Contourlet transform.
ANALYSIS OF DE-NOISING DEFECTS BASED ON WAVELET TRANSFORM
With the advancement in networking and multimedia technologies enables the distribution and sharing of multimedia content widely.
As an analytical tool to adjust the size of analysis window automatically with the variety of frequency, Wavelet Transform has been rapidly developed since mid-1980s and has been applied into many fields, such as signal processing, computer vision, image processing, sound analysis and synthesis. If
, the continuous wavelet transform (sometimes also referred as the integral wavelet transform) of () ft is defined as follows.
Or inner product can be formed as follows.
The expression is listed as follows.
In the above expression, ˆ()
in Fourier transform. The inverse transformation can be transformed as follows.
This constant C  limits the class which function  of 2 () LRcan be referred as "base Wavelet (or mother wavelet)", especially if  is required to be a window function,  must belong to 1 () LR as well.
Therefore, ˆ()  is a continuous function of R . By the formula (4), it can be obtained that  must be zero at the origin.
From the formula (6), it can be found that the wavelet function is inevitable sure to have oscillatory. The properties of continuous wavelet transform are listed as follows.
Although discrete wavelet transform should be used in a wider range in practice, translation invariance is a very good property, the discrete wavelet transform can not used directly in the case of the need for translation invariance.
(
(4) Information redundancy exists in the continuous wavelet transform, which indicates in that the kernel function , () ab t  of wavelet transform has various possible choices; due to the recovery original signal reconfiguration formula of continuous wavelet transform is not unique. Despite the existence of redundancy can improve the stability of the signal reconstruction calculation, it also increases the difficulty of analysis and interpretation to the results of wavelet transform.
IMAGE DE-NOISING BASED ON G-C TRANSFORM

Parameter Optimization Based on Gabor Transforms
Two-dimensional Gabor filter bank is generated from several multi-scale and multi-direction transformations of two-dimensional Gabor function. This filter bank has multiple scales and direction parameters. The frequency domain samples of the image can be undertaken by using a set of filter with a plurality of directions and scales, and thus image features can be well described.
In the formula (10), the selection of different parameters of wavelength v k and grain direction u  will achieve to take different samplings of Gabor wavelet. The selection of parameters is usually taken in the frequency domain.
This paper depends on the physiological and psychological experiments to determine the parameters of the filter. The result of experiment indicates that when the filter bandwidth  is 0.5 times of sound interval and center frequency is the largest, it will achieve the best experimental results for the size of the image128 128  . 21 2 ln 2 21
According to the formula (11) Gabor filter can be regarded as a direction and scale-sensitive microscope. Gabor filter can response to a series of scale and direction partial characteristics. The obtained characteristic indicates that the interference to scale and direction has some sort of robustness.
Optimization of Contourlet Transform Based on Adaptive Threshold
The key issue to determine the threshold de-noising of contourlet transform is to ensure the threshold, for the determination of threshold will directly affect whether the final de-noising effect is satisfactory or not. In this paper, an adaptive threshold combined with cycle spinning will be adopted to image de-noising.
Unified threshold aims at using the same threshold of all the coefficients in Contourlet transform to image de-noising. It will not consider the differences between partial statistical properties and different series on the different decomposition. Therefore, the effect will be better if different thresholds are taken to different scales and different sub-bands in image de-noising than a unified threshold. So people have proposed a layered threshold, and its expression is listed as follows. 
In the above expression, N is the size of the image,  is the standard deviation of noise, J is the total number of scale of decomposition, and j is the standard grade.
Gradient threshold is taken difference coefficients between each layer into account, and taken different thresholds to coefficients of different decomposition layers. Therefore, the effect of threshold de-noising is improved.
Contourlet transform has uncorrelated property, which makes the energy concentrate on a limited transform domain coefficients after Contourlet transformation. That is to say, the value of the limited domain transform coefficient is relatively large, while most of the rest transform domain coefficients value close to zero; for Gaussian white noise, after Contourlet transform it is still Gaussian white noise. Therefore, the same scale of energy in all directions can be considered approximately equal. Assuming that noisy image model is listed as follows.
gf  (15)
In the above expression, f is the ideal original image,  indicates noise. After Contourlet transforming to noisy images, the result is listed as follows.
gf C C C   (16)
In the above expression, f C is the ideal original image after Contourlet transform, while C  is the coefficient obtained after Contourlet transform.
In this paper, due to the different energy in all directions on the same scale using an adaptive threshold after the image being Contourlet transform, its implementation process can be described as follows.
(1) The selection of gradient threshold has been considered the differences between different scales, so an energy factor k j m is constructed on the basis of the threshold (in which j is the scale levels and k is a certain direction on the scale). By construction of this factor, the threshold in different directions on the same scale is different to another for the differences of each direction of energy. Assuming the energy in the direction of k on the scale of j as k j e , the total energy is calculated to be 1 K k j k e   on the scale of j (in which K is the total number of the decomposition on the direction of j ). After the image being Contourlet transforming, the total energy In the above expression, j is rating scale, k is a certain direction on the scale of j and K is the total decomposition on the scale of j .
(2) According to the gradient threshold and energy factor, the adaptive threshold is set as follows. 
By "cycle spinning --threshold de-noising --reverse cycle spinning", it can be achieved through pan operation within a certain range, and then the results obtained is needed to be linear average. Its implementation process is expressed as follows. 12 11 1 ., 00 12
In the above expression, ( , ) f x y is the image signal; T , 1 T  respectively stand for the transform operator and inverse operator; 1 N , 2 N separately indicate the maximum shift in the direction of the rows and columns; S stands for the cyclic shift operator and  is the threshold operator.
Image De-noising Based on G-C Transform
Finally, the improved Gabor transforms and Contourlet transform are combined to the image de-noising. This paper proposed hybrid frequency domain noise suppression algorithm involving two steps, including Gabor domain noise suppression and Contourlet domain noise suppression. Taking the Gabor transform is more sensitive to noise into consideration; it will be more conservative to use Gabor transform domain de-noising, which can not only remove noise but also unduly distort the original image. By taking this conservative method, in case of missing of the required information, the remaining noise in the Contourlet transform domain can be de-noise.
Wiener filter is used to image de-noising in the Gabor transform domain. The transform function of Wiener filter can be represented by the following formula.
In the above formula, () X  , () N  respectively stand for the power spectral density of the original image and noise. Assuming that Gaussian white noise is adopted and power spectral density is the constant 2 n  , we can estimate the value of ˆ( ) X  in the partial neighborhood domain
In the above formula, a is the minimum power spectral density of the original image, # G N is the size of the neighborhood domain and () Gj is the noise image. Therefore, we can obtain an estimate of the Gabor transform coefficients.
After the conservative de-noising in the Gabor transform domain, in order to obtain better de-noising effect, we take further de-noising steps in the Contourlet transform domain. The variance of Contourlet transform can be deprived by the estimation of coefficients in the neighborhood domain. 
In the above formula, C N is selected from the neighborhood domain of Contourlet coefficients, # C N is the size of the neighborhood domain, and ( , ) C i j is the coefficients of Contourlet transform. By the minimum mean square error, we can deprive the following formula.
In the above formula, ˆ( , ) C i j is the estimation of Contourlet transform coefficient. Through inverse transform to the obtained coefficient, the desired final image will generate after image de-noising.
ALGORITHM SIMULATION EXPERIMENTS
In order to verify the effectiveness of the improved algorithm proposed in this paper, simulation experiments should be taken. For example, taking a noisy image as the sample, standard Gabor transform and Contourlet transform are taken to image de-noising. Then compared with the proposed image de-noising algorithm G-C transform, the experiment results are as follows. As can be seen from the simulation results, the proposed G-C transform image de-noising algorithm has better performance compared with the standard Gabor transform and Contourlet transform.
CONCLUSIONS
In all parts of image signal processing, such as acquisition, encoding and transmission, the image will be contaminated to some extent, thereby reducing the image quality and affecting on subsequent processing of the image. Therefore, as an indispensible part of image processing, image de-noising has always been a hot issue for research scholars at home and abroad. In this paper, based on the current defects of image de-noising, the author has proposed hybrid frequency domain image de-noising algorithm based on improved Gabor-Contourlet transform. Simulation experiments have indicated that the improved algorithm proposed in this paper has better de-noising performance.
